An evaluation of the Vitek Anaerobe Identification (ANI) card was performed with 341 bacterial isolates, including 313 clinical isolates and 28 stock strains of anaerobic microorganisms. Identifications obtained with the ANI card were compared with those determined by conventional methods. The card identified 73.2% of 149 anaerobic gram-negative bacilli, 63.6% of 44 Clostridium spp., 65.8% of 38 anaerobic nonsporeforming gram-positive bacilli, and 69.1% of 110 anaerobic cocci, with no further testing required. When genus-level identifications were included, 83.9% of the anaerobic gram-negative bacilli, 70.5% of Clostridium spp., 73.7% of the anaerobic nonsporeforming gram-positive bacilli, and 73.6% of the anaerobic cocci were identified. Nineteen isolates (5.6%) produced identifications of good confidence but marginal separation or questionable biotype, in which the correct identification was listed with one or two other possible choices and extra tests were required and suggested. A total of 28 (8.2%) were not identified and 29 isolates (8.5%) were misidentified by the ANI card. Among the commonly isolated clinically significant anaerobes, the ANI card identified 100% of 55 Bacteroides fragilis and 100% of 8 Clostridium perffringens. Use of supplemental tests and expansion of the data base to include additional strains of organisms that are difficult to separate even with conventional methods may improve the accuracy of the ANI card as a method for identification of anaerobic bacteria in the clinical laboratory.
Methods for identifying anaerobic bacteria have traditionally involved both time-consuming biochemical testing under strict anaerobic conditions and gas-liquid chromatographie analyses of short-chained fatty acid metabolites of glucose fermentation (12) . These conventional methods, as well as some of the packaged commercial identification kits, require growth of the organisms and need 24 to 48 h or more of anaerobic incubation before test results can be read and interpreted (3) .
In recent years, several systems have become commercially available or have been adapted for rapid identification of clinically significant anaerobic bacteria without the requirement for anaerobic incubation. These systems are all based on the detection of preformed bacterial enzymes through their action on modified conventional substrates or novel chromogenic enzyme substrates. Initially, these techniques involved the adaptation of readily available products to anaerobe identification and included use of Patho-Tec strips (General Diagnostics, Morris Plains, N.J.) (23) and the API ZYM system (Analytab Products, Plainview, N.Y.) (2, 11, 17-21, 24, 25, 27, 28) . More recently, kit systems specifically designed for identification of anaerobic bacteria have become available and include the RapID-ANA (Innovative Diagnostic Systems Inc., Atlanta, Ga.) (1, 4-6, 8-10, 14-16, 22) and the AN-Ident (Analytab Products) (5, 6, 22, 26, 27) 12 of the tests currently included in the manual RapID-ANA system, plus 16 additional substrates. The purpose of this study was to evaluate the accuracy of the * Corresponding author.
Vitek ANI card for the identification of clinically significant anaerobic bacteria. Results obtained with the ANI card were compared with those obtained by the methods described by the Virginia Polytechnic Institute and State University, Blacksburg (12, 13 (Table 1 ). An additional three strains (15.8%) were identified to genus level only, and three isolates were not identified by the card. One B. melaninogenicus strain produced a GCMS identification, and a second was misidentified as Bacteroides oralis. Among 20 other Bacteroides spp., 13 (65.0%) were identified, with an additional 5 strains (25.0%) being identified to genus level only.
One Bacteroides bivius strain was misidentified as Fusobacterium varium, and the single B. oralis strain was called Bacteroides buccae by the ANI card. All eight Fusobacterium nucleatum isolates were identified to genus level only, whereas the three other strains tested were correctly identified to the species level. Single isolates of Bacteroides zoogleoformans and Fusobacterium gonidiaformans, which are not included in the ANI data base, were called an unidentified organism and genus group Fusobacterium spp., respectively, by the ANI computer program. These were the only two organisms tested that were not in the ANI data base and, as such, were not included in the statistical evaluation. Of the 149 anaerobic gram-negative bacilli tested, the ANI card identified 109 (73.2%) to species and an additional 16 (10.7%) to genus level, with 12 strains (8.1%) being misidentified. Table 2 presents ANI card results for sporeforming and nonsporeforming anaerobic gram-positive bacilli. Seven (63.6%) of 11 Clostridium difficile isolates and all Clostridium perfringens isolates were correctly identified. Four C. difficile isolates produced GCMS biotypes, with C. difficile being among the three possible identifications. GCMS or QB or unidentified organism identifications were obtained with Clostridium bifermentans (two strains), Clostridium sporogenes (two strains), Clostridium sordellii (one strain), C.
clostridiiforme (one strain), and C. ramosum (one strain). Both of the Clostridium innocuum strains tested were misidentified as Clostridium tetani. In all, 28 (63.6%) and 3 (6.8%) of the Clostridium species were identified to species and genus levels, respectively.
Among the 38 nonsporeforming gram-positive bacilli tested, 25 (65.8%) were correctly identified to species, with stock strains and included several species that were also represented among the clinical isolates. No differences in biochemical reactivity with the ANI card or in the frequencies of correct or incorrect identifications were noted between the clinical isolates and the stock strains examined in the study. DISCUSSION In this study, the Vitek ANI card was evaluated for its ability to identify a wide variety of anaerobic bacteria recovered in the clinical laboratory. After familiarization with the types of color reactions produced by organisms on the various substrates, the interpretation of most of the tests on the card was not difficult. The yellow colors resulting from hydrolysis of the p-nitrophenyl and p-nitroanilide substrates were generally clear-cut, although the reactions for the aminopeptidase substrates were usually stronger than those for the glycosidase substrates. Positive carbohydrate fermentation reactions were yellow, with red or orange colors considered negative, and both tetrazolium reduction and urease tests were easily interpreted. Equivocal reactions were rarely encountered. When such results were entered, the ANI computer program excluded these tests from consideration in the identification. The computer program also afforded the opportunity to rapidly check whether positive or negative interpretations of individual tests changed the identification(s) provided. In many cases, exclusion of equivocal test results did not make a difference in the computer-assisted identification.
All data in this study were based on results obtained with the Vitek ANI software version R1.02. After completion of the study, it was learned that Vitek had made data base modifications involving six species. These species were B. bivius, Bacteroides disiens, C. difficile, C. perfringens, C. ramosum, and C. sordellii. The ANI card results obtained for the 35 strains belonging to these species were rerun on the updated ANI software version, R3.01. The new program resulted in no significant changes in the results. Two B. bivius strains that produced GCMS identifications with the previous software were correctly identified, whereas two other B. bivius strains that were correctly identified originally resulted in GCMS identifications with the new program. Consequently, the overall performance of the ANI card in the present study was not altered by the changes incorporated into the new ANI software program. The two currently available rapid systems for identification of anaerobic bacteria, the RapID-ANA and the ANIdent, have been evaluated by several investigators and have demonstrated widely varying abilities for identifying anaerobic bacteria. In these various studies, 59 to 93% of anaerobic gram-negative bacilli, 67 to 100% of clostridia, 50 to 100% of nonsporeforming gram-positive bacilli, and 78 to 96% of anaerobic cocci were identified by these rapid systems when compared with various conventional methods (1, 4-6, 8-10, 14-16, 22, 26, 27) . The wide variations in the performance of the RapID-ANA and the AN-Ident in these evaluations are related to the numbers, types, and sources (e.g., stock strains, human clinical isolates, and veterinary strains) of organisms tested, whether additional tests suggested by computer-generated code books of the systems were included as a part of the identification procedure, and whether genus-level identifications were considered correct identifications. In the present evaluation, the ANI card correctly identified 109 (73.2%) of 149 anaerobic gramnegative bacilli, 28 thetaiotaomicron produces variable reactions with these carbohydrates. Therefore, positive trehalose or salicin fermentation reactions may or may not be helpful in discriminating between the two species. The catalase reaction is also variable for these species (12) . Fermentation of xylan (7), the discriminatory test used in this study, arginine and histidine aminopeptidase activities in the AN-Ident system, and arginine aminopeptidase activity in the RapID-ANA system (22) are helpful in distinguishing these two species. Incorporation of xylan or chromogenic substrates for detection of arginine or histidine aminopeptidase into the ANI card may improve performance with these species.
Of the 36 S. intermedius strains, 9 were misidentified as S. constellatus by the ANI card. This was primarily because of false-negative or equivocal reactions in the ANI ,-galactosidase test well. As with the organism pair discussed above, S. intermedius and S. constellatus are also difficult to distinguish by conventional methods; in the present study, acid production from lactose and raffinose and a conventional o-nitrophenyl-,-D-galactopyranoside test were used for species separation. 
